is a large, tnmeric, modular glycoprotein that is a major constituent of platelet a granules.
. As for many other proteins, the ability to derive conceptual translation products from cDNA clones greatly accelerated the acquisition of information regarding the structure of TSP. In 1986, three groups reported the isolation of cDNA clones for human .
The characterization of complete cDNA clones for human TSP (23, 25) has provided us with the detailed picture of the structure of the molecule we possess today (Fig. 1) There is a gradient of increasing sequence similarity in progressing from NH2 to COOH terminus.
Thus, the percent identity for the heparin-binding domain (exons 3 and 4) is 86%, for the disulfide knot and procollagen homology (exons 5-7) 93%, and for the remainder of the chain, 97%. Interestingly, this gradient of similarity is also seen, in more exaggerated form, when the sequences of mouse TSP1, TSP2, and TSP3 are compared (see Table 3 ). Following the procollagen homology are three copies of a repeat of 50-54 amino acids, the type I TSP repeat ( Fig. 1 and Fig. 3 ). This repeat was first observed to be homologous to a highly conserved region (region II) near the COOH terminus of the circumsporozoite protein from several species of Plasmodium (23, 24) and was therefore termed the "malarial" homology.
The repeat has since been found in another Plasmodium gene that is expressed during the 
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COMPARISON OF TSPI, TSP2, AND TSP3
The structure of TSP! and TSP2 is shown in Fig. 6 in comparison with that of TSP3. The mouse TSP! and TSP2 genes and proteins are very similar in exon/intron organization and in domain structure.
Minor differences in size in the first seven coding exons result in a net gain of six amino acids in TSP2, relative to TSP!. Starting with exon 9, the coding exons are identical in size in the two genes. The phase classes of all the exons are preserved between the two genes, allowing for the possibility of exon shuffling during evolution without the need to adjust reading frames (37). As shown in Fig. 7 . On the basis of this plot, the divergence of the TSP3 gene from the common ancestor of TSP! and TSP2 substantially preceded the presumed gene duplication and independent evolution of TSP! and TSP2. The relationships depicted in Fig. 7 are consistent with the pairwise identities summarized in Table 3 .
REGULATION OF GENE EXPRESSION
The most striking feature of the expression of the TSP! gene is the rapid response of the gene to serum and PDGF (24, 76 is also likely to be trimeric.
The chain composition of TSP3 is not known. The percent amino acid sequence identity is based on the average of TSP! and TSP2, but is very similar regardless of which sequence is used for comparison with TSP3 (Table 3) . See Legend to Fig. 1 and text for additional details.
MTSP3
MTSP1
HTSP! In contrast to the results observed with PDGF, the initial increase in TSP! mRNA levels observed with bFGF is not enhanced by the addition of cycloheximide to Swiss 3T3 cells, but at later times (4-8 h after addition of bFGF) superinduction was observed (80). When mouse 3T3 cells were made quiescent by serum deprivation, the addition of 15% serum to culture medium resulted in an elevation of mRNA levels for TSP! that approached 50-fold within I h and was maximal at 3 h (28; P. Framson and P. Bornstein, unpublished results) (Fig. 9 ). In the same cells, little or no increasein mRNA levelsfor TSP2 was observed. Bornstein et a!. (28) concluded that, in contrast to TSP!, TSP2 is not a serum-responsive gene. This observation is in keeping with the structure of the mouse TSP2 promoter, which lacks both an upstream serum response element and a CCAAT-box or an Egr!-binding site in the proximal promoter (28). On the other hand, Laherty et a!. (35) find that, with more stringent growth factor deprivation, TSP2 mRNA levels in Swiss 3T3 cells can be shown to be serum-responsive.
We would argue that the marked difference in the serum-response of the two genes, as demonstrated in Fig. 9 , reflects a physiologically significant difference in their mode of regulation.
Significant differences in the regulation of expression of TSP genes are also shown by different tissue-specific patterns of mRNA abundance in tissues of a 4-wk-old mouse, as determined by RNase protection, (27, 28) and by Northern blot analyses of mRNA for TSP! and TSP2 in mouse embryonic tissues (35). In a recently completed study of in situ hybridization in tissues of embryonic mice, specific patterns of expression of TSP!, TSP2, and TSP3 were observed in the central nervous system, in cartilage and in other tissues (M. L. Iruela-Arispe, D. Liska, H. Sage, P. Bornstein, un- 
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